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(57) ABSTRACT

A mobile terminal is disclosed, by which a display and a case
can be uniformly attached to each other with a reinforced
adhesive strength. The present invention includes a case, a
display unit installed on the case, a seating part provided to
the case, the seating part configured to support the display
unit, and a channel provided to the seating part, the channel
configured to receive an adhesive for coupling the display
unit and the case together. The channel includes a bottom
portion, a first wall surface extending from the bottom
portion and a second wall surface extending from the bottom
portion. The second wall surface is disposed closer to a
center of the case than the first wall surface. And, the second
wall surface tilts at a prescribed angle toward the center of
the case.

19 Claims, 17 Drawing Sheets
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FIG. 1B
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FIG. 1C
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1
MOBILE TERMINAL

Pursuant to 35 U.S.C. §119(a), this application claims the
benefit of earlier filing date and right of priority to Korean
Applications No. 10-2014-0167217, filed on Nov. 27, 2014,
and No. 10-2015-0050048, filed on Apr. 9, 2015, the con-
tents of which are hereby incorporated by reference herein
in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a mobile terminal and,
more particularly, to a coupled structure of a display unit and
case of the mobile terminal.

2. Discussion of the Related Art

Terminals may be generally classified as mobile/portable
terminals or stationary terminals according to their mobility.
Mobile terminals may also be classified as handheld termi-
nals or vehicle mounted terminals according to whether or
not a user can directly carry the terminal.

Mobile terminals have become increasingly more func-
tional. Examples of such functions include data and voice
communications, capturing images and video via a camera,
recording audio, playing music files via a speaker system,
and displaying images and video on a display. Some mobile
terminals include additional functionality which supports
game playing, while other terminals are configured as mul-
timedia players. More recently, mobile terminals have been
configured to receive broadcast and multicast signals which
permit viewing of content such as videos and television
programs.

As functions of the terminal are getting diversified, the
terminal tends to be implemented as a multimedia player
provided with complex functions such as photographing of
photos or videos, playback of music or video files, game
play, broadcast reception and the like for example.

Thus, as the multimedia functionality is emphasized, a
size of a display of a mobile terminal tends to increase in
order to provide a user with better views of the various
media and functions mentioned in the foregoing description.
On the contrary, a size of the mobile terminal tends to
decrease to facilitate portability. Hence, in order to imple-
ment a smaller terminal size, a case is designed small and a
design for reducing a structure for coupling a display unit
with the case is taken into consideration like other parts of
the case. Owing to this reason, a contact area between a
display unit and a case coupled together can be reduced.

Moreover, a large display is advantageous in aspect of
multimedia functionality. Yet, it may be difficult for a user to
concentrate on information displayed on the large display
due to a size of the large display. Therefore, in order for a
user to easily concentrate on displayed information, a dis-
play having a prescribed curvature tends to apply to a mobile
terminal recently. However, in order to match the display
having the prescribed curvature, a case, and more particu-
larly, a part for coupling the display and the case together has
a prescribed curvature as well. Hence, it may be difficult to
stably install a coupling member on the case or display or to
uniformly apply an adhesive due to the curvature.

As mentioned in the foregoing description, the recent
design change of a mobile terminal may weaken the cou-
pling strength between a display and a case. Hence, the
demand for a solution for maintaining or strengthening the
coupling strength appropriately is rising.
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2
SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a mobile
terminal that substantially obviates one or more problems
due to limitations and disadvantages of the related art.

One object of the present invention is to provide a mobile
terminal, by which an adhesive can be uniformly applied
between a display unit and a case.

Another object of the present invention is to provide a
mobile terminal, by which a space between a display unit
and a case can be uniformly filled up with an adhesive.

Technical tasks obtainable from the present invention are
non-limited by the above-mentioned technical tasks. And,
other unmentioned technical tasks can be clearly understood
from the following description by those having ordinary
skill in the technical field to which the present invention
pertains.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims herecof as well as the
appended drawings.

To achieve these objects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a mobile terminal according to
one embodiment of the present invention may include a
case, a display unit installed on the case, a seating part
provided to the case, the seating part configured to support
the display unit, and a channel provided to the seating part,
the channel configured to receive an adhesive for coupling
the display unit and the case together, wherein the channel
includes a bottom portion, a first wall surface extending
from the bottom portion and a second wall surface extending
from the bottom portion, wherein the second wall surface is
disposed closer to a center of the case than the first wall
surface, and wherein the second wall surface tilts at a
prescribed angle toward the center of the case.

Preferably, the display unit may have a prescribed curva-
ture. More preferably, the display unit may have a curvature
formed along a length direction of the mobile terminal.

Preferably, the case may include an opening having the
display unit installed thereon and the seating part may
extend toward the center of the case from an inner circum-
ferential surface of the case enclosing the opening. Prefer-
ably, the display unit may include a display module and a
window covering the display module and the window may
be attached to the seating part.

Preferably, the first wall surface may extend in a manner
of being substantially normal to the bottom portion of the
channel. Preferably, the second wall surface may tilt at 30
degrees against a horizontal plane including the bottom
portion of the channel. Preferably, the channel may further
include a third wall surface extending normally from the
second wall surface.

Preferably, the mobile terminal may further include a
spacer provided to the seating part, the spacer configured to
maintain an interval between the display unit and the seating
part. More preferably, the spacer may include a first lateral
surface and a second lateral surface spaced apart in a
prescribed distance from the first lateral surface to be
disposed closer to an outside of the case, the second lateral
surface tilting at a prescribed angle toward the center of the
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case. Moreover, the second lateral surface may be formed in
continuation with the second wall surface.

Preferably, the mobile terminal may further include a
pattern provided onto the seating part, the pattern configured
to hold an adhesive supplied to the seating part not to flow.
More preferably, the pattern may be provided to a top
surface of the seating part formed between an inner end of
the seating part and the channel. More preferably, the pattern
may comprise a peak and a bottom, which are formed
alternately. More preferably, when the adhesive is applied to
the pattern, the pattern may be configured to communicate
with an outside of the pattern. And, both ends of the bottom
of the pattern may communicate with the channel and an
inside of the case, respectively.

Accordingly, the present invention provides the following
effects and/or features.

First of all, according to one embodiment of the present
invention, the present invention leads an adhesive to a
bottom part of a channel provided to a seating part, thereby
filling the channel with the adhesive uniformly and applying
the adhesive to the seating part entirely and uniformly.

Secondly, according to another embodiment of the present
invention, the present invention hold an adhesive on a
seating part not to flow, thereby applying the adhesive onto
the seating part uniformly.

Therefore, the present invention enables a display unit
and a case, i.e., a seating part to adhere to each other
uniformly, thereby considerably increasing adhesion
strength.

Further scope of applicability of the present invention will
become apparent from the detailed description given here-
inafter. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the invention, are given by illustra-
tion only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given herein below and the
accompanying drawings, which are given by illustration
only, and thus are not limitative of the present invention, and
wherein:

FIG. 1A is a block diagram to describe a mobile terminal
according to the present invention;

FIG. 1B and FIG. 1C are perspective diagrams for one
example of a mobile terminal according to the present
invention viewed in different directions, respectively;

FIG. 2 is an exploded perspective diagram for one
example of a mobile terminal according to the present
invention;

FIG. 3 is a layout for one example of a front case of a
mobile terminal according to the present invention;

FIG. 4 is a cross-sectional diagram obtained along a
cutting-plane line A-A shown in FIG. 1B or FIG. 5;

FIG. 5 is a perspective diagram for one example of a
mobile terminal including a display unit having a curvature;

FIG. 6 is a cross-sectional diagram for one example of a
process for coupling a display unit and a case together in a
mobile terminal according to the present invention;

FIG. 7 is a diagram for one example of a coupled display
unit and case in a mobile terminal according to the present
invention;
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FIG. 8 is a perspective diagram for one example of a
spacer in a mobile terminal according to the present inven-
tion;

FIG. 9 is a cross-sectional diagram for one example of a
spacer in a mobile terminal according to the present inven-
tion;

FIG. 10 is a cross-sectional diagram for one example of
a pattern applied to a case in a mobile terminal according to
the present invention;

FIG. 11 is a cross-sectional diagram for another example
of a pattern applied to a case in a mobile terminal according
to the present invention;

FIG. 12 is a cross-sectional diagram of a case having an
adhesive applied thereto in a mobile terminal according to
the present invention;

FIG. 13 is a layout for examples of a pattern applied to a
case of a mobile terminal according to the present invention;

FIG. 14 is a perspective diagram for a modification of a
pattern shown in FIG. 13(a), and

FIG. 15 is a cross-sectional diagram obtained along a
cutting-plane line B-B shown in FIG. 14.

DETAILED DESCRIPTION OF THE
INVENTION

Description will now be given in detail according to
exemplary embodiments disclosed herein, with reference to
the accompanying drawings. For the sake of brief descrip-
tion with reference to the drawings, the same or equivalent
components may be provided with the same reference
numbers, and description thereof will not be repeated. In
general, a term such as “module” and “unit” may be used to
refer to elements or components. Use of such a term herein
is merely intended to facilitate description of the specifica-
tion, and the term itself is not intended to give any special
meaning or function. In the present disclosure, that which is
well-known to one of ordinary skill in the relevant art has
generally been omitted for the sake of brevity. The accom-
panying drawings are used to help easily understand various
technical features and it should be understood that the
embodiments presented herein are not limited by the accom-
panying drawings. As such, the present disclosure should be
construed to extend to any alterations, equivalents and
substitutes in addition to those which are particularly set out
in the accompanying drawings.

It will be understood that although the terms first, second,
etc. may be used herein to describe various elements, these
elements should not be limited by these terms. These terms
are generally only used to distinguish one element from
another.

It will be understood that when an element is referred to
as being “connected with” another element, the element can
be directly connected with the other element or intervening
elements may also be present. In contrast, when an element
is referred to as being “directly connected with” another
element, there are no intervening elements present.

A singular representation may include a plural represen-
tation unless it represents a definitely different meaning from
the context. Terms such as “comprise”, “include” or “has”
are used herein and should be understood that they are
intended to indicate an existence of several components,
functions or steps, disclosed in the specification, and it is
also understood that greater or fewer components, functions,
or steps may likewise be utilized. Moreover, due to the same
reasons, it is also understood that the present application
includes a combination of features, numerals, steps, opera-
tions, components, parts and the like partially omitted from
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the related or involved features, numerals, steps, operations,
components and parts described using the aforementioned
terms unless deviating from the intentions of the disclosed
original invention.

Mobile terminals presented herein may be implemented
using a variety of different types of terminals. Examples of
such terminals include cellular phones, smart phones, user
equipment, laptop computers, digital broadcast terminals,
personal digital assistants (PDAs), portable multimedia
players (PMPs), navigators, portable computers (PCs), slate
PCs, tablet PCs, ultra books, wearable devices (for example,
smart watches, smart glasses, head mounted displays
(HMDs)), and the like.

By way of non-limiting example only, further description
will be made with reference to particular types of mobile
terminals. However, such teachings apply equally to other
types of terminals, such as those types noted above. In
addition, these teachings may also be applied to stationary
terminals such as digital TV, desktop computers, and the
like.

Reference is now made to FIGS. 1A-1C, where FIG. 1A
is a block diagram of a mobile terminal in accordance with
the present disclosure, and FIGS. 1B and 1C are conceptual
views of one example of the mobile terminal, viewed from
different directions.

The mobile terminal 100 is shown having components
such as a wireless communication unit 110, an input unit
120, a sensing unit 140, an output unit 150, an interface unit
160, a memory 170, a controller 180, and a power supply
unit 190. It is understood that implementing all of the
illustrated components is not a requirement, and that greater
or fewer components may alternatively be implemented.

Referring now to FIG. 1A, the mobile terminal 100 is
shown having wireless communication unit 110 configured
with several commonly implemented components. For
instance, the wireless communication unit 110 typically
includes one or more components which permit wireless
communication between the mobile terminal 100 and a
wireless communication system or network within which the
mobile terminal is located.

The wireless communication unit 110 typically includes
one or more modules which permit communications such as
wireless communications between the mobile terminal 100
and a wireless communication system, communications
between the mobile terminal 100 and another mobile termi-
nal, communications between the mobile terminal 100 and
an external server. Further, the wireless communication unit
110 typically includes one or more modules which connect
the mobile terminal 100 to one or more networks.

To facilitate such communications, the wireless commu-
nication unit 110 includes one or more of a broadcast
receiving module 111, a mobile communication module 112,
a wireless Internet module 113, a short-range communica-
tion module 114, and a location information module 115.

The input unit 120 includes a camera 121 for obtaining
images or video, a microphone 122, which is one type of
audio input device for inputting an audio signal, and a user
input unit 123 (for example, a touch key, a push key, a
mechanical key, a soft key, and the like) for allowing a user
to input information. Data (for example, audio, video,
image, and the like) is obtained by the input unit 120 and
may be analyzed and processed by controller 180 according
to device parameters, user commands, and combinations
thereof.

The sensing unit 140 is typically implemented using one
or more sensors configured to sense internal information of
the mobile terminal, the surrounding environment of the
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6

mobile terminal, user information, and the like. For
example, in FIG. 1A, the sensing unit 140 is shown having
a proximity sensor 141 and an illumination sensor 142.

If desired, the sensing unit 140 may alternatively or
additionally include other types of sensors or devices, such
as a touch sensor, an acceleration sensor, a magnetic sensor,
a G-sensor, a gyroscope sensor, a motion sensor, an RGB
sensor, an infrared (IR) sensor, a finger scan sensor, a
ultrasonic sensor, an optical sensor (for example, camera
121), a microphone 122, a battery gauge, an environment
sensor (for example, a barometer, a hygrometer, a thermom-
eter, a radiation detection sensor, a thermal sensor, and a gas
sensor, among others), and a chemical sensor (for example,
an electronic nose, a health care sensor, a biometric sensor,
and the like), to name a few. The mobile terminal 100 may
be configured to utilize information obtained from sensing
unit 140, and in particular, information obtained from one or
more sensors of the sensing unit 140, and combinations
thereof.

The output unit 150 is typically configured to output
various types of information, such as audio, video, tactile
output, and the like. The output unit 150 is shown having a
display unit 151, an audio output module 152, a haptic
module 153, and an optical output module 154. The display
unit 151 may have an inter-layered structure or an integrated
structure with a touch sensor in order to facilitate a touch
screen. The touch screen may provide an output interface
between the mobile terminal 100 and a user, as well as
function as the user input unit 123 which provides an input
interface between the mobile terminal 100 and the user.

The interface unit 160 serves as an interface with various
types of external devices that can be coupled to the mobile
terminal 100. The interface unit 160, for example, may
include any of wired or wireless ports, external power
supply ports, wired or wireless data ports, memory card
ports, ports for connecting a device having an identification
module, audio input/output (I/O) ports, video /O ports,
earphone ports, and the like. In some cases, the mobile
terminal 100 may perform assorted control functions asso-
ciated with a connected external device, in response to the
external device being connected to the interface unit 160.

The memory 170 is typically implemented to store data to
support various functions or features of the mobile terminal
100. For instance, the memory 170 may be configured to
store application programs executed in the mobile terminal
100, data or instructions for operations of the mobile termi-
nal 100, and the like. Some of these application programs
may be downloaded from an external server via wireless
communication. Other application programs may be
installed within the mobile terminal 100 at time of manu-
facturing or shipping, which is typically the case for basic
functions of the mobile terminal 100 (for example, receiving
a call, placing a call, receiving a message, sending a mes-
sage, and the like). It is common for application programs to
be stored in the memory 170, installed in the mobile terminal
100, and executed by the controller 180 to perform an
operation (or function) for the mobile terminal 100.

The controller 180 typically functions to control overall
operation of the mobile terminal 100, in addition to the
operations associated with the application programs.

The controller 180 may provide or process information or
functions appropriate for a user by processing signals, data,
information and the like, which are input or output by the
various components depicted in FIG. 1A, or activating
application programs stored in the memory 170. As one
example, the controller 180 controls some or all of the
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components illustrated in FIGS. 1A-1C according to the
execution of an application program that have been stored in
the memory 170.

The power supply unit 190 can be configured to receive
external power or provide internal power in order to supply
appropriate power required for operating elements and com-
ponents included in the mobile terminal 100. The power
supply unit 190 may include a battery, and the battery may
be configured to be embedded in the terminal body, or
configured to be detachable from the terminal body.

Referring now to FIGS. 1B and 1C, the mobile terminal
100 is described with reference to a bar-type terminal body.
However, the mobile terminal 100 may alternatively be
implemented in any of a variety of different configurations.
Examples of such configurations include watch-type, clip-
type, glasses-type, or as a folder-type, flip-type, slide-type,
swing-type, and swivel-type in which two and more bodies
are combined with each other in a relatively movable
manner, and combinations thereof. Discussion herein will
often relate to a particular type of mobile terminal (for
example, bar-type, watch-type, glasses-type, and the like).
However, such teachings with regard to a particular type of
mobile terminal will generally apply to other types of mobile
terminals as well.

The mobile terminal 100 will generally include a case (for
example, frame, housing, cover, and the like) forming the
appearance of the terminal. In this embodiment, the case is
formed using a front case 101 and a rear case 102. Various
electronic components are incorporated into a space formed
between the front case 101 and the rear case 102. At least
one middle case may be additionally positioned between the
front case 101 and the rear case 102.

The display unit 151 is shown located on the front side of
the terminal body to output information. As illustrated, a
window 151a of the display unit 151 may be mounted to the
front case 101 to form the front surface of the terminal body
together with the front case 101.

In some embodiments, electronic components may also
be mounted to the rear case 102. Examples of such elec-
tronic components include a detachable battery 191, an
identification module, a memory card, and the like. Rear
cover 103 is shown covering the electronic components, and
this cover may be detachably coupled to the rear case 102.
Therefore, when the rear cover 103 is detached from the rear
case 102, the electronic components mounted to the rear
case 102 are externally exposed.

As illustrated, when the rear cover 103 is coupled to the
rear case 102, a side surface of the rear case 102 is partially
exposed. In some cases, upon the coupling, the rear case 102
may also be completely shielded by the rear cover 103. In
some embodiments, the rear cover 103 may include an
opening for externally exposing a camera 1215 or an audio
output module 1525.

The cases 101, 102, 103 may be formed by injection-
molding synthetic resin or may be formed of a metal, for
example, stainless steel (STS), aluminum (Al), titanium (Ti),
or the like.

As an alternative to the example in which the plurality of
cases form an inner space for accommodating components,
the mobile terminal 100 may be configured such that one
case forms the inner space. In this example, a mobile
terminal 100 having a uni-body is formed in such a manner
that synthetic resin or metal extends from a side surface to
a rear surface.

If desired, the mobile terminal 100 may include a water-
proofing unit (not shown) for preventing introduction of
water into the terminal body. For example, the waterproofing
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unit may include a waterproofing member which is located
between the window 151a and the front case 101, between
the front case 101 and the rear case 102, or between the rear
case 102 and the rear cover 103, to hermetically seal an inner
space when those cases are coupled.

FIGS. 1B and 1C depict certain components as arranged
on the mobile terminal.

However, it is to be understood that alternative arrange-
ments are possible and within the teachings of the instant
disclosure. Some components may be omitted or rearranged.
For example, the first manipulation unit 123a may be located
on another surface of the terminal body, and the second
audio output module 1526 may be located on the side
surface of the terminal body.

The display unit 151 outputs information processed in the
mobile terminal 100. The display unit 151 may be imple-
mented using one or more suitable display devices.
Examples of such suitable display devices include a liquid
crystal display (LCD), a thin film transistor-liquid crystal
display (TFT-LCD), an organic light emitting diode
(OLED), a flexible display, a 3-dimensional (3D) display, an
e-ink display, and combinations thereof.

The display unit 151 may be implemented using two
display devices, which can implement the same or different
display technology. For instance, a plurality of the display
units 151 may be arranged on one side, either spaced apart
from each other, or these devices may be integrated, or these
devices may be arranged on different surfaces.

The display unit 151 may also include a touch sensor
which senses a touch input received at the display unit.
When a touch is input to the display unit 151, the touch
sensor may be configured to sense this touch and the
controller 180, for example, may generate a control com-
mand or other signal corresponding to the touch. The content
which is input in the touching manner may be a text or
numerical value, or a menu item which can be indicated or
designated in various modes.

The touch sensor may be configured in a form of a film
having a touch pattern, disposed between the window 151a
and a display on a rear surface of the window 151a, or a
metal wire which is patterned directly on the rear surface of
the window 151a. Alternatively, the touch sensor may be
integrally formed with the display. For example, the touch
sensor may be disposed on a substrate of the display or
within the display.

The display unit 151 may also form a touch screen
together with the touch sensor. Here, the touch screen may
serve as the user input unit 123 (see FIG. 1A). Therefore, the
touch screen may replace at least some of the functions of
the first manipulation unit 123a.

The first audio output module 152a may be implemented
in the form of a speaker to output voice audio, alarm sounds,
multimedia audio reproduction, and the like.

The window 151a of the display unit 151 will typically
include an aperture to permit audio generated by the first
audio output module 152a to pass. One alternative is to
allow audio to be released along an assembly gap between
the structural bodies (for example, a gap between the win-
dow 151a and the front case 101). In this case, a hole
independently formed to output audio sounds may not be
seen or is otherwise hidden in terms of appearance, thereby
further simplifying the appearance and manufacturing of the
mobile terminal 100.

The optical output module 154 can be configured to
output light for indicating an event generation. Examples of
such events include a message reception, a call signal
reception, a missed call, an alarm, a schedule notice, an
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email reception, information reception through an applica-
tion, and the like. When a user has checked a generated
event, the controller can control the optical output unit 154
to stop the light output.

The first camera 121a can process image frames such as
still or moving images obtained by the image sensor in a
capture mode or a video call mode. The processed image
frames can then be displayed on the display unit 151 or
stored in the memory 170.

The first and second manipulation units 123a¢ and 1235
are examples of the user input unit 123, which may be
manipulated by a user to provide input to the mobile
terminal 100. The first and second manipulation units 123a
and 1235 may also be commonly referred to as a manipu-
lating portion, and may employ any tactile method that
allows the user to perform manipulation such as touch, push,
scroll, or the like. The first and second manipulation units
123a and 1235 may also employ any non-tactile method that
allows the user to perform manipulation such as proximity
touch, hovering, or the like.

FIG. 1B illustrates the first manipulation unit 1234 as a
touch key, but possible alternatives include a mechanical
key, a push key, a touch key, and combinations thereof.

Input received at the first and second manipulation units
123a and 1235 may be used in various ways. For example,
the first manipulation unit 123a may be used by the user to
provide an input to a menu, home key, cancel, search, or the
like, and the second manipulation unit 1235 may be used by
the user to provide an input to control a volume level being
output from the first or second audio output modules 152a
or 1525, to switch to a touch recognition mode of the display
unit 151, or the like.

As another example of the user input unit 123, a rear input
unit (not shown) may be located on the rear surface of the
terminal body. The rear input unit can be manipulated by a
user to provide input to the mobile terminal 100. The input
may be used in a variety of different ways. For example, the
rear input unit may be used by the user to provide an input
for power on/off, start, end, scroll, control volume level
being output from the first or second audio output modules
152a or 152b, switch to a touch recognition mode of the
display unit 151, and the like. The rear input unit may be
configured to permit touch input, a push input, or combina-
tions thereof.

The rear input unit may be located to overlap the display
unit 151 of the front side in a thickness direction of the
terminal body. As one example, the rear input unit may be
located on an upper end portion of the rear side of the
terminal body such that a user can easily manipulate it using
a forefinger when the user grabs the terminal body with one
hand. Alternatively, the rear input unit can be positioned at
most any location of the rear side of the terminal body.

Embodiments that include the rear input unit may imple-
ment some or all of the functionality of the first manipulation
unit 123a in the rear input unit. As such, in situations where
the first manipulation unit 123¢ is omitted from the front
side, the display unit 151 can have a larger screen.

As a further alternative, the mobile terminal 100 may
include a finger scan sensor which scans a user’s fingerprint.
The controller 180 can then use fingerprint information
sensed by the finger scan sensor as part of an authentication
procedure. The finger scan sensor may also be installed in
the display unit 151 or implemented in the user input unit
123.

The microphone 122 is shown located at an end of the
mobile terminal 100, but other locations are possible. If
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desired, multiple microphones may be implemented, with
such an arrangement permitting the receiving of stereo
sounds.

The interface unit 160 may serve as a path allowing the
mobile terminal 100 to interface with external devices. For
example, the interface unit 160 may include one or more of
a connection terminal for connecting to another device (for
example, an earphone, an external speaker, or the like), a
port for near field communication (for example, an Infrared
Data Association (IrDA) port, a Bluetooth port, a wireless
LAN port, and the like), or a power supply terminal for
supplying power to the mobile terminal 100. The interface
unit 160 may be implemented in the form of a socket for
accommodating an external card, such as Subscriber Iden-
tification Module (SIM), User Identity Module (UIM), or a
memory card for information storage.

The second camera 1215 is shown located at the rear side
of the terminal body and includes an image capturing
direction that is substantially opposite to the image capturing
direction of the first camera unit 121a. If desired, second
camera 121a may alternatively be located at other locations,
or made to be moveable, in order to have a different image
capturing direction from that which is shown.

The second camera 1215 can include a plurality of lenses
arranged along at least one line. The plurality of lenses may
also be arranged in a matrix configuration. The cameras may
be referred to as an “array camera.” When the second camera
1215 is implemented as an array camera, images may be
captured in various manners using the plurality of lenses and
images with better qualities.

As shown in FIG. 1C, a flash 124 is shown adjacent to the
second camera 1215. When an image of a subject is captured
with the camera 1215, the flash 124 may illuminate the
subject.

As shown in FIG. 1B, the second audio output module
1524 can be located on the terminal body. The second audio
output module 1526 may implement stereophonic sound
functions in conjunction with the first audio output module
152a, and may be also used for implementing a speaker
phone mode for call communication.

At least one antenna for wireless communication may be
located on the terminal body. The antenna may be installed
in the terminal body or formed by the case. For example, an
antenna which configures a part of the broadcast receiving
module 111 may be retractable into the terminal body.
Alternatively, an antenna may be formed using a film
attached to an inner surface of the rear cover 103, or a case
that includes a conductive material.

A power supply unit 190 for supplying power to the
mobile terminal 100 may include a battery 191, which is
mounted in the terminal body or detachably coupled to an
outside of the terminal body.

The battery 191 may receive power via a power source
cable connected to the interface unit 160. Also, the battery
191 can be recharged in a wireless manner using a wireless
charger. Wireless charging may be implemented by mag-
netic induction or electromagnetic resonance.

The rear cover 103 is shown coupled to the rear case 102
for shielding the battery 191, to prevent separation of the
battery 191, and to protect the battery 191 from an external
impact or from foreign material. When the battery 191 is
detachable from the terminal body, the rear case 103 may be
detachably coupled to the rear case 102.

An accessory for protecting an appearance or assisting or
extending the functions of the mobile terminal 100 can also
be provided on the mobile terminal 100. As one example of
an accessory, a cover or pouch for covering or accommo-
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dating at least one surface of the mobile terminal 100 may
be provided. The cover or pouch may cooperate with the
display unit 151 to extend the function of the mobile
terminal 100. Another example of the accessory is a touch
pen for assisting or extending a touch input to a touch screen.

FIG. 2 is an exploded perspective diagram for one
example of a mobile terminal according to the present
invention. FIG. 3 is a layout for one example of a front case
of'a mobile terminal according to the present invention. And,
FIG. 4 is a cross-sectional diagram obtained along a cutting-
plane line A-A shown in FIG. 1B. A mechanical structure,
and more particularly, a coupled structure between a display
unit 151 and a frame for one example of a mobile terminal
according to the present invention is described in detail with
reference to the above-listed drawings as follows.

First of all, as mentioned in the foregoing description with
reference to FIGS. 1A to 1C, the mobile terminal 100 may
have the case configured to form its exterior. The case may
include the front case 101 disposed on a front side of the
mobile terminal 100 and a rear case 102 disposed on a rear
side of the mobile terminal to be coupled with a rear surface
of the front case 101.

The above-configured case may have a prescribed inner
space formed therein. And, various parts and components
can be installed in the inner space. The display unit 151 can
be installed or located at the case. In association with
installations of the various parts and components, the case
may have an opening 101a of a prescribed size and the
display unit 151 can be located or installed in the opening
101a. In particular, since the display unit 151 is installed on
the front side of the mobile terminal 100 to provide a better
view to a user, as shown in FIG. 3, the front case 101 of the
case can have the opening 101a of the prescribed size and
the opening 101a can receive the display unit 151 therein.
The opening 101a may be disposed at a center of the mobile
terminal 100, and more specifically, at a center of the front
case 101. Owing to the formation of the opening 1014, the
front case 101 can have a frame 1015 relatively formed on
a circumference of the opening 101a. The display unit 151
can be inserted in the frame 1015. Hence, the frame 1015
can enclose an outer circumference of the display unit 151.

In order to assist the installation of the display unit 151,
the mobile terminal 100 may include a seating part (or a
seating portion) 104. The seating part 104 is provided to or
located at the case and can be configured to support the
display unit 151. Referring to FIG. 3 and FIG. 4, the seating
part 104 may be provided to the front case 101 to neighbor
to the display unit 151. In particular, since a prescribed inner
circumferential surface is formed on the case relatively
around the opening 101« due to the formation of the opening
101a, the seating part 104 may be configured to extend in an
inward direction from the inner circumferential surface of
the case enclosing the opening 101a. On the other hand,
referring to FIG. 3, the seating part 104 may be configured
to extend toward a center O of the case from the inner
circumferential surface. Moreover, since the opening 101a is
substantially formed in the front case 101, the seating part
104 may be described as extending in the inward direction
from the front case 101 enclosing the opening 101a, and
more particularly, from the inner circumferential surface of
the frame 1015 or as extending from the inner circumfer-
ential surface toward the center O of the front case 101. As
a result of such configuration, the seating part 104 is
provided to the case, and more particularly, to the front case
101 or the inner circumferential surface of the front case 101
and may include a flange configured to extend in an inward
direction of the front case 101.
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Referring to FIG. 3, the seating part 104 may be provided
to the case, and more particularly, to each of two lateral
portions and top and bottom portions of the front case 101.
The seating parts 104a and 1045 of the top and bottom
portions may be configured relatively wider than the rest of
the seating part 104 for the installation of various parts such
as cameras, sensors, microphones, speakers and the like. On
the other hand, in order to facilitate user’s grip, a width of
the mobile terminal 100 may be considerably limited. Due
to these reasons, in order to have a width as narrow as
possible, as shown in FIG. 3, the seating part 104 of the two
lateral portions may be configured considerably narrower
than the seating parts 104a and 1045 of the top and bottom
portions.

Referring to FIG. 2 and FIG. 4, the display unit 151 may
include a display module 1515 and a window 151a config-
ured to cover the display module 1515. The display module
1515 may include the aforementioned display device such as
LCD, OLED and the like and corresponds to a component
configured to actually display image information. The win-
dow 151a may be disposed in front of the display module
1515 and is able to protect the display module 1515 exter-
nally. The window 151a is equipped with such a protective
function and should allow information, which is displayed
on the display module 1515, to be watched by a user. Hence,
the window 151a may be generally formed of tempered
glass to have appropriate stiffness and transparency. Alter-
natively, if a prescribed level of flexibility is requested, the
window 151a may be formed of a transparent plastic mate-
rial. On the other hand, since the window 1514 is formed of
a transparent material overall, other portions of the mobile
terminal 100, e.g., one portion of the neighboring front case
101 or internal components or parts of the mobile terminal
may be exposed to a user as well as the display module 1515.
Such exposure may degrade appearance of the mobile
terminal 100. Hence, it is preferable that a prescribed portion
of the window 1514 except a prescribed region for exposing
image information displayed on the display module 1515
may be configured non-transparent. In particular, a non-
transparent layer may be coated on or attached to an outer
circumferential portion enclosing the display module 1515
on the rear surface of the window 151a. Such a non-
transparent layer may be called a bezel 151¢. And, the bezel
151¢ may be configured in a manner that the input unit 120
or the output unit 150 of the mobile terminal 100 can be
connected to an outside of the mobile terminal 100. To this
end, a portion of the bezel 151¢ may be removed to form
prescribed openings. And, the related input and the related
output units may be arranged on the openings. Through the
openings and the transparent window 151a, the input unit
and the output units can be externally connected to detect
prescribed information externally or to output prescribed
information externally.

The display unit 151 may be installed on the case to be
disposed on the front side of the mobile terminal 100. In
particular, the display unit 151 may be installed in the case,
i.e., the front case 101. In particular, the display unit 151,
i.e., the window 151a can be inserted in the case, i.e., the
front case 101. Owing to such insertion, the display unit 151,
i.e., the window 151a can be received in the opening 101a
of the case (e.g., the front case 101). Simultaneously, the
display unit 151, i.e., the window 1514 can be enclosed by
the case (i.e., the frame 1015 of the front case 101).
Moreover, when the display unit 151 (i.e., the window 151a)
is inserted, the display unit 151 (i.e., the window 151a) can
be stably supported by the seating part 104 so as to maintain
its location within the case (i.e., the front case 101) by
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avoiding interference with the parts or components within
the mobile terminal 100. Hence, the display unit 151 (i.e.,
the window 151a) may configure the front side of the mobile
terminal together with the front case 101 (e.g., the frame
1015) and can be exposed to a user to display the image
information of the display module 15154 disposed in rear of
the display unit 151. Referring to FIG. 2 and FIG. 4, the
display module 1515 may be directly attached to the rear
surface of the window 151a. The display module 1515 can
be directly attached to the window 151a in various ways.
And, an adhesive can be usable for the direct attachment
most conveniently. In this case, the display module 1514
may be coupled with the case, i.e., the front case 101 through
the window 151a. Hence, through this coupling relation, the
display unit 151 can be substantially installed on the case,
i.e., the front case 101. On the other hand, the display
module 1515 may be directly fixed to the case, i.e., the front
case 101 instead of the window 151a. Alternatively, the
display module 1515 may be fixed to the rear case 102 or an
auxiliary frame (not shown in the drawing) configured to
support a rear surface of the display unit 151 by being
inserted between the front case 101 and the rear case 102.
The auxiliary frame may be formed of a metal based
material to reinforce stiffness of the mobile terminal 100.
Yet, although the auxiliary frame is advantageous in sup-
porting the stiffness of the mobile terminal 100, it may cause
a problem of increasing a thickness of the mobile terminal
100, a problem of increasing a weight of the mobile terminal
100, and a problem of raising a manufacturing cost of the
mobile terminal 100. Hence, as the auxiliary frame is
excluded, a main board may be able to support the rear
surface of the display unit 151 instead.

Referring now to FIG. 2, the mainboard 181 is a compo-
nent on which various electronic parts, and more particu-
larly, various processors configuring the controller 180 are
mounted together with other assistant circuitry and devices.
And, the mainboard 181 is able to control operations of the
mobile terminal 100 overall. Generally, various electronic
parts can be installed on both sides of the mainboard 181
overall. Yet, as mentioned in the foregoing description, if the
mainboard 181 is configured to support the display module
1514 by directly contacting with the display module 1515,
the parts may not be disposed on a portion corresponding to
the rear surface of the display module 1515 to avoid inter-
ference with the display module 1515. And, the rear case 102
may be disposed in a manner of covering a rear surface of
the mainboard 181. The rear case 102 may configure an
appearance of the mobile terminal 100 by being coupled
with the front case 101. The rear case 102 and the front case
101 are coupled with each other through their circumferen-
tial portions, thereby providing a mechanic room configured
to receive various parts including the mainboard 181 in-
between.

Meanwhile, users recently make a demand for watching
more and various informations through the mobile terminal
100 easily and conveniently. To meet such user’s demand,
the display unit, i.e., the display module 1514 tends to
increase in size. Yet, since a user may have difficulty in
concentrating on information displayed on a large display, a
recent mobile terminal tends to employ a display unit 151
having a prescribed curvature. FIG. 5 shows one example of
a mobile terminal including a display unit having such a
curvature. Generally, the display unit 151, and more par-
ticularly, the display module 151a, as shown in FIG. 5 as
well as in FIG. 2, may have a shape of a rectangular panel
having a width W and a length L greater than the width W.
If the length L is oriented in a direction V vertical to a
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ground, a length between top and bottom ends of the display
unit 151, i.e., the length L. shown in the drawing becomes
relatively longer than the width W, thereby providing the
same orientation of a normal paper document. Hence, such
orientation may be advantageous for the case of displaying
general text information. Unlike text information, images
(i.e., still images (picture), moving images (video)) then to
have an aspect ratio of a width and a length greater than the
width. In order to watch the images as large as possible using
a full screen of the display module, the relatively longer
length [ may be advantageously oriented in a horizontal
direction H. Hence, when a user watches a still image (e.g.,
a picture) or a moving image (e.g., a video), as shown in the
coordinates system of FIG. 5, the user is able to rotate the
length L by about 90 degrees from the orientation of the
vertical direction V in order for the length L to be oriented
in the horizontal direction H. In this horizontal orientation,
the width W forms both lateral portions of a screen. In order
to enhance user’s concentration, both of the lateral portions
may be preferably disposed to be relatively close to the user
and a center portion of the screen may be preferably dis-
posed to be relatively distant from the user. Due to these
reasons, the display unit 151 is configured to have a pre-
scribed curvature to have a shape capable of raising the
concentration. Preferably, referring to FIG. 5, the display
unit 151 may have a curvature formed along a direction of
the length L; however, if necessary, the display unit 151 may
have a curvature formed along a direction of the width W.
Referring to FIG. 5, the case may have a curvature in
accordance with the curvature of the display unit 151. Yet,
since the rest of the structures can be designed identical to
a flat mobile terminal except having a curvature, all the
structures shown in FIGS. 1 to 3 and the descriptions with
reference to FIGS. 1 to 3 are identically applicable to the
mobile terminal shown in FIG. 5. Likewise, all the structures
shown in FIGS. 6 to 13 and the descriptions with reference
to FIGS. 6 to 13 are identically applicable to the mobile
terminal shown in FIG. 5. Particularly, the mobile terminal
100 shown in FIG. 5 has the curvature along the length . but
fails to have the curvature along the width W. In particular,
the mobile terminal shown in FIG. 5 and the mobile terminal
shown in FIGS. 1 to 3 are identical to each other in the
cross-sections in the direction of the width W. Hence, the
cross-section shown in FIG. 4 can become a cross-sectional
diagram along the cutting plane line A-A shown in FIGS. 1
to 3 as well as the cross-section in the direction of the width
W along the cutting plane line A-A shown in FIG. 5.
Likewise, all cross-sections obtained along the width direc-
tion in FIGS. 6 to 13 may correspond to the width-direc-
tional cross-sections of the mobile terminal shown in FIG. 5
as well as to the width-directional cross-sections of the
mobile terminal shown in FIGS. 1 to 3.

Regarding both of the aforementioned flat terminal shown
in FIGS. 1 to 3 and the curved terminal shown in FIG. 5, in
order for the display unit 151 to be installed on the case, i.e.,
the front case 101, the window 151a of the display unit 151
can be coupled with the case (i.e., the front case 101), and
more particularly, with the seating part 104. The window
151a may be able to use a prescribed fastening member or
other mechanical members for the coupling with the seating
part 104. Yet, using the mechanical members may increase
a volume of the mobile terminal 100 unnecessarily. Hence,
referring to FIG. 6 and FIG. 7, the window 151a of the
mobile terminal 100 may be attached to the seating part 104
using an adhesive A. The use of the adhesive can couple the
window 151a and the seating part 104 stably without
increasing a size of the coupled area. FIG. 6 is a cross-



US 9,473,604 B2

15

sectional diagram for one example of a process for coupling
a display unit and a case together in a mobile terminal
according to the present invention. FIG. 7 is a diagram for
one example of a coupled display unit and case in a mobile
terminal according to the present invention. Moreover,
FIGS. 9 to 12 illustrate examples of the enlarged cross-
section of the part ‘A’ shown in FIG. 4 as well FIG. 6 and
FIG. 7. A coupled structure of the display unit 151 and the
case, i.e., a coupled structure of the window 151« and the
front case (particularly, the seating part 104) is described in
detail with reference to the above drawings as follows.

In a coupling process, after an adhesive A has been
applied to a surface of the seating part 104 confronting the
rear surface of the window 151a, the window 151a can be
put on the seating part 104 having the adhesive applied
thereto. For solid adhesion, when the window 151a is
disposed on the seating part 104, a prescribed pressure may
be applied together. Yet, since the surface of the seating part
104 is flat approximately, it may be difficult to apply a
sufficient amount of the adhesive A onto the surface of the
seating part 104. Moreover, in case that the window 151a is
pressed with a force applied to the surface of the seating part
104 for the solid adhesion, the adhesive A between the
window 151a and the seating part 104 may flow into and/or
out of the front case 101 due to the corresponding pressure.
To solve these problems, referring to FIG. 6 and FIG. 7, a
channel 105 may be provided to or located at the seating part
104. The channel 105, as shown in the drawings, may
include a groove formed on the seating part 104. The
channel 105 may be formed on the seating part 104 along an
outer circumference of the case, i.e., the front case 101.
When the adhesive A is applied, referring to FIG. 6, the
channel 105 can basically maintain an amount of the adhe-
sive A sufficient for the adhesion without over flow.

In particular, the channel 105 may have a configuration of
a canal having an open top. The channel 105 may include a
bottom portion (or part) 105¢ and first and second wall
surfaces 1055 and 105¢ extending from the bottom portion
105a to form both lateral portions of the channel 105. The
first wall surface 1054 and the second wall surface 105¢ can
be disposed oppositely by being spaced apart from each
other in a prescribed distance. Further, the first and second
wall surfaces 1055 and 105¢ may extend toward the display
unit 151 from the bottom portion 105a. The first wall surface
1056 may be disposed adjacent to the case, i.e., an outer
circumferential portion of the front case 101. In particular,
referring to FIG. 6 and FIG. 7, the first wall surface 1055 can
be disposed adjacent to the frame 1015 of the front case 101.
On the other hand, the second wall surface 105¢ may be
spaced apart from the first wall surface 10556 in an inward
direction of the mobile terminal 100 or the case (e.g., the
front case 101), and more particularly, toward the center O
(cf. FIG. 3) of the mobile terminal 100 or the case (e.g., the
front case 101) in a prescribed distance. Hence, the second
wall surface 105¢ may be disposed closer to an inside of the
mobile terminal 100 or the case (e.g., the front case 101)
than the first wall surface 1055. On the other hand, the
second wall surface 105¢ may be described as disposed
closer to the center O of the mobile terminal 100 or the case
(e.g., the front case 101) than the first wall surface 1055.
Simply, the second wall surface 105¢ may be disposed
between the first wall surface 1056 and the center O of the
mobile terminal 100 or the case (e.g., the front case 101).

The first wall surface 1055, as shown in the drawing, may
substantially extend from the bottom portion 105a in a
normal direction. If the first wall surface 1056 has a pre-
scribed inclination toward an outside of the case, i.e., the

20

35

40

45

50

55

16

front case 101, the adhesive A stored in the channel 105 may
easily leak out of the case by being led to an inclining
surface when the window 151a is pressed on the seating part
104. Hence, the normal first wall surface 1056 may be
advantageous in preventing the leakage of the adhesive A.
Meanwhile, the second wall surface 105¢ may normally
extend from the bottom portion 105a like the first wall
surface 1055. Yet, according to one example of the present
application, the second wall surface 105¢ may tilt from an
orientation normal to the bottom portion 105a toward the
inside or center O of the mobile terminal 100 or the case
(e.g., the front case 101). In particular, the second wall
surface 105¢ may include an inclining surface oriented at a
prescribed angle toward the inside or center O of the mobile
terminal 100 or the case (e.g., the front case 101). Owing to
the tilting orientation, the second wall surface 105¢ may
enable the adhesive A provided within the channel 105 to
flow toward the bottom portion 105¢ in a direction of arrow
shown in FIG. 6. Hence, the second wall surface 105¢ leads
the adhesive A to the bottom portion 105a, whereby the
channel 105 can be filled up with the adhesive A from the
bottom portion 105a sequentially and uniformly. Moreover,
even if the adhesive A is supplied to the channel 105
unevenly and locally, the uniform filling can be continuously
maintained owing to the leading by the second wall surface
105¢. Eventually, the tilting second wall surface 10C deter-
mines a spreading direction of the adhesive A within the
channel 105, accelerates the uniform filling with the adhe-
sive A, and enables the adhesive A to be uniformly applied.
Hence, the window 151a and the seating part 104 can be
uniformly attached to each other and the adhesion strength
between the window 151a and the seating part 104 can be
enhanced. Comparing to the normally oriented first wall
surface 1054, the tilting second wall surface 105¢ can supply
the channel 105 with an additional adhesive A1 amounting
to a portion indicated by a dotted line shown in FIG. 7 in
addition to the former adhesive A. Hence, the additional
adhesive Al can provide a stronger adhesive strength.
Recently, the mobile terminal 100 tends to be designed to
have a smaller size for portability, whereby a size of the
seating part 104 tends to be reduced as well. Since the
reduced size of the seating part 104 brings a reduction of an
adhesion area, an adhesive strength may be weakened as
well. Yet, since the additional adhesive Al can be supplied
owing to the configuration of the tilting second wall surface
105¢, although the seating part 104 is reduced, it is able to
continuously maintain an appropriate adhesive strength. In
order to effectively achieve the aforementioned effects (e.g.,
the flow leading, the uniform filling, etc.), considering
general properties or other conditions of the adhesive A,
referring to FIG. 7, the second side surface 105¢ may
preferably has a tilt angle 6 of 30 degrees against a hori-
zontal plane including the bottom portion 105a. Simply, the
tilt angle 6 is 30° with regard to the bottom portion 105a.

Referring to FIG. 9, the second side surface 105¢ may
extend from the bottom portion 1054 to the surface of the
seating part 104, i.e., a surface 104¢ (cf. FIG. 8) opposite the
window 151a. In this case, the second wall surface 105¢ can
be continuously formed on the surface 104¢ of the seating
part 104. Alternatively, referring to FIG. 6 and FIG. 7, the
cannel 105 may further include a third wall surface 1054
normally extending from the second wall surface 105¢. The
third wall surface 1054 may extend toward the display unit
151 from the second wall surface 105¢, and may extend
substantially normal to the bottom portion 105a¢ of the
channel 105. In particular, the third wall surface 1054 may
extend from a second end portion opposite a first end portion
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of the second wall surface 105¢ connected to the bottom
portion 1054 and may extend to the surface 104¢ of the
seating part 104 opposite the window 151a. The third wall
surface 1054 may play a role as a sort of dam. Hence, until
the channel 105 is filled up with the adhesive A by staring
with the bottom portion 1054, the third wall surface 1054
can prevent the adhesive A from overflowing into the case
over the channel 105 and the seating part 104. For instance,
if a considerable amount of the adhesive A is abruptly
provided into the channel 105, the third wall surface 1054
can effectively prevent the adhesive A from flowing back-
ward into the case.

The first wall surface 10556 may be spaced apart from the
outer circumferential portion of the case (e.g., the front case
101), and more particularly, from the frame 1015. As men-
tioned in the foregoing description, since the display unit
151 is inserted into the case (e.g., the front case 101), the
outer circumferential portion of the case (e.g., the front case
101), and more particularly, the frame 1015 can face or
enclose the display unit 151 (the window 151a). Hence, the
first wall surface 1055 is spaced apart by a prescribed
distance from the outer circumferential portion of the case
(e.g., the front case 101), and more particularly, from the
frame 1015. In particular, the first wall surface 1056 neigh-
bors to the outer circumferential portion of the case (e.g., the
front case 101) or the frame 1015 but fails to contact with it
in direct. In more particular, the first wall surface 1056 may
be spaced inward from an inner circumferential surface of
the outer circumferential portion of the case (e.g., the front
case 101) or an inner circumferential surface of the frame
1014. If the first wall surface 1056 directly abuts on (or
contacts with) or connects with the inner circumferential
surface of the front case 101 or the frame 1015, the adhesive
A may be easily leak from the case through the inner
circumferential surface of the frame 1015 from the first wall
surface 1055. Yet, if the first wall surface 1055 is spaced
apart from the inner circumferential surface of the frame
1014, as shown in the drawing, a sort of a step portion may
be formed between the inner circumferential surface of the
frame 10156 and the first wall surface 10556. Owing to this
step portion, the adhesive A leaking from the channel 105
should flow through a substantially long path to get out of
the case. Hence, the aforementioned first wall surface 10554
can effectively prevent the adhesive A from leaking out of
the case. Moreover, considering the structure of the channel
105, if the first wall surface 1055 is spaced apart in the
manner mentioned in the foregoing description, the channel
105 may be described as spaced inward from the outer
circumferential portion of the case (e.g., the front case 101).

Meanwhile, if the window 151« directly contacts with the
surface of the seating part 104, the window 1514 adheres to
the seating part 104 using the adhesive A received in the
channel 105 only. Yet, if the window 151a is spaced apart
from the seating part 104 in a prescribed distance, as shown
in FIG. 7, an additional adhesive S may apply between the
window 151a¢ and the seating part 104 to reinforce an
adhesive strength. Due to this reason, a spacer 106 may be
additionally provided to or located at the seating part 104.
FIG. 8 is a perspective diagram for one example of a spacer
in a mobile terminal according to the present invention. And,
FIG. 9 is a cross-sectional diagram for one example of a
spacer in a mobile terminal according to the present inven-
tion. The spacer 106 is shown in FIG. 6 and FIG. 7 which
are referred to in describing a spacer in the following.

First of all, the spacer 106 may be provided to a surface
of the seating part 104 opposite the display 151, i.e., the
window 151q, as shown in the drawings. Referring to FIGS.
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6, 7 and 9, the display unit 151 (i.e., the window 151a) may
be spaced apart from the outer circumferential portion of the
case (e.g., the front case 101), and more particularly, from
the inner circumferential surface of the outer circumferential
portion or the frame 1015 in a prescribed distance. If the
spacer 106 is disposed adjacent to the outer circumferential
portion of the case (e.g., the front case 101), a user may see
the spacer 106 through a clearance between the window and
the case. Due to the clearance, the display unit 151 (i.e., the
window 1514) may not be supported stably. Hence, referring
to FIGS. 6 to 9, the spacer 106 may be provided to the
surface 104¢ of the seating part 104 formed between the
channel 105 and an inner end of the seating part 104. Thus,
the spacer 106 can stably support the display unit 151 (i.e.,
the window 151a) without interfering with the channel 105
and being seen by a user. Moreover, the spacer 106 may
protrude from the seating part 104 at a prescribed height
toward the display 151, i.e., the window 151a. An end of the
spacer 106 can support the display unit 151 (i.e., the window
151a) to be spaced apart from the seating part 104. Hence,
the spacer 106 can maintain the clearance between the
display unit 151 (i.e., the window 151a) and the seating part
104. By the clearance provided by the spacer 106, as shown
in FIG. 7, the adhesive can be additionally applied across the
seating part 104 and the channel 105. In particular, the
additional adhesive S may be provided to a space above the
surface of the seating part 104 formed between the channel
105 and the inner end of the seating part 104 as well as to
the channel 105. Hence, the thickness of the adhesive part
(substantially, the adhesive) is increased as well as the
adhesion area, whereby a total adhesive strength can be
considerably increased.

In particular, the spacer 106 can basically have a rectan-
gular pillar shape. The spacer 106 may have first and second
lateral surfaces 1064 and 1065 disposed opposite each other
by being spaced apart from each other in a prescribed
distance. The first lateral surface 106a may be disposed
adjacent to the inner end of the seating part 104. Moreover,
in order for the spacer 106 to secure a sufficiently large
support area for supporting the window 151a and not to
interfere with other internal parts of the mobile terminal 100,
the first lateral surface 1064 may be disposed in the same
plane of the inner end of the seating part 104. On the other
hand, the second lateral surface 1065 may be spaced apart
from the first lateral surface 1064 toward an outer direction
of the mobile terminal 100 or the case (e.g., the front case
101), and more particularly, toward an outside of the mobile
terminal or the case (e.g., the front case 101) in a prescribed
distance. In order for the spacer 106 to secure a support area
as large as possible, the second lateral surface 1064 is
disposed on a boundary between the channel 106 and the
seating part 104 (particularly, the surface of the seating part
104 opposite the window 151a). Hence, the second lateral
surface 1065 can be disposed closer to the outside of the
mobile terminal 100 or the case (e.g., the front case 101)
than the first lateral surface 106a. Alternatively, the second
lateral surface 1065 may be described as disposed closer to
the outer circumferential portion of the mobile terminal 100
or the case (e.g., the front case 101), and more particularly,
to the frame 1015 of the front case 101 than the first lateral
surface 106a. On the other hand, the first lateral surface 106a
may be described as disposed closer to the inside or center
O of the mobile terminal 100 or the case (e.g., the front case
101) than the second lateral surface 1065. Simply, the
second lateral surface 1065 may be disposed between the
first lateral surface 1064 and the outside of the mobile
terminal 100 or the case (e.g., the front case 101).
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The first lateral surface 1064, as shown in the drawing,
can extend normally from the seating part 104 substantially.
If the first lateral surface 1064 has a prescribed inclination
toward the inside of the case (i.e., the front case 101), it may
interfere with other parts inside, the first lateral surface 106a
preferably extend normally. Meanwhile, the second lateral
surface 1065 may extend normally like the first lateral
surface 106a. Yet, according to one example of the present
application, the second lateral surface 1065 may tilt toward
the inside or center O of the mobile terminal 100 or the case
(e.g., the front case 101) from the orientation normal to the
seating part 104. In particular, the second lateral surface
1065 may include an inclining surface oriented at a pre-
scribed angle toward the inside of center O of the mobile
terminal 100 or the case (e.g., the front case 101). Owing to
such an inclining orientation, the second lateral surface 1065
prevents the adhesive A provided within the channel 105
from overflowing from the channel 105 and is also able to
lead the adhesive A toward the bottom portion 105a of the
channel 105. Hence, the second lateral surface 1065 assists
the second wall surface 105¢ to enable the channel 105 to be
filled up with the adhesive A uniformly and also achieves the
uniform and strong adhesion between the window 151a and
the seating part 104. Referring to FIG. 9, the second lateral
surface 1065 may be continuously formed from the second
wall surface 105¢. In particular, the second lateral surface
1065 may directly abut on or connect with the second wall
surface 105¢. In this case, the second lateral surface 1065
and the second wall surface 105¢ can form a single large
inclining surface substantially. Hence, the leading and uni-
form filling of the adhesive A can be achieved more effec-
tively. When the second lateral surface 1065 is continuously
formed from the second wall surface 105¢, it would be
desirable for performing the function as mentioned above
that the tilt angle of the second lateral surface 1065 and the
tilt angle of the second wall surface 105¢ are the same.
However, these tilt angles may be different from each other,
and this would not affect obtaining the intended function of
continuous forming of the second lateral surface 1065 and
the second wall surface 105¢. On the other hand, referring to
FIG. 6 and FIG. 7, in case that the channel 105 has the third
wall surface 1054, the second lateral surface 1065 may be
continuously formed from the third wall surface 1054. In
this case, the second lateral surface 1065 prevents the
overflowing of the adhesive A by assisting the third wall
surface 1054 and is also able to continue to lead the adhesive
A using its inclining surface.

Referring to FIG. 8, a structure around the spacer 106 is
illustrated in detail. It is able to apply the adhesive A onto the
seating part 104 using a nozzle. If the nozzle discharges the
adhesive A by moving along the seating part 104 in the
arrow direction shown in FIG. 8, the nozzle can maintain a
fixed height from the seating part 104 during the discharge.
If the spacer 106 has a considerable width W extending
along the seating part 104, it can bring a considerable change
of a shape of the seating part 104. Moreover, as mentioned
in the foregoing description, since the nozzle maintains the
fixed height, when the nozzle passes through a top end of the
spacer 106, a distance between the nozzle and the spacer 106
may decrease considerably. Due to the decreasing distance,
it may be highly possible that the adhesive A is not uni-
formly supplied to the spacer 106 and an area nearby the
spacer 106. Hence, the relatively large width may expand a
section to which the adhesive A is not uniformly applied.
Due to this reason, it is preferable that the width of the
spacer 106 is set as small as possible. And, it may be
necessary to consider that such settings are reflected by the
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design. Referring to FIG. 8, the spacer 106 may have a
cross-section in parallel with the surface 104¢ of the seating
part 104 opposite the window 151a. And, this cross-section
may have a width W and a length L relatively greater than
the width W. Due to the tilting second lateral surface 1065,
the cross-section changes in response to a height of the
spacer 106. And, the cross-section becomes the largest on
the boundary of the contact between the spacer 106 and the
seating part 104. Since the cross-section on this boundary is
constant with a largest value, it can become a reference for
the design. Considering the seating part 104 and other
neighbor structures, a width-to-length ratio (i.e., an aspect
ratio (W/L)) of the cross-section can be expressed as 1/2.7
(i.e., 1:2.7) or smaller. Preferably, the aspect ratio of the
cross-section may be set to 1/2.75 (i.e., 1:2.75). According
to this aspect ratio, the spacer 106 has the width as small as
possible. Hence, the spacer 106 does not interrupt the
uniform application of the adhesive A, thereby achieving the
uniform adhesion.

Referring now to FIG. 5, the case (e.g., the front case 101)
can have a prescribed curvature along the display unit 151
having the curvature. Likewise, the seating part 104 and the
channel 105 provided to the front case 101 may have the
same curvature. Hence, referring to FIG. 5, the adhesive A
provided to the seating part 104 and the channel 105 can
flow to the center portion of the case (e.g., the front case
101) in the arrow direction. Particularly, since the seating
part 104, i.e., the surface 104¢ between the channel 105 and
the inner end of the seating part 104 is formed flat, the
adhesive A may flow considerably. Such a flow may cause
the non-uniform application of the adhesive A and fails to
provide a uniform adhesive strength. Hence, in order to
prevent the non-uniform application of the adhesive A, a
prescribed pattern 107 may be provided to the seating part
104. FIG. 10 is a cross-sectional diagram for one example of
a pattern applied to a case in a mobile terminal according to
the present invention. FIG. 11 is a cross-sectional diagram
for another example of a pattern applied to a case in a mobile
terminal according to the present invention. FIG. 12 is a
cross-sectional diagram of a case having an adhesive applied
thereto in a mobile terminal according to the present inven-
tion, and FIG. 13 is a layout for examples of a pattern
applied to a case of a mobile terminal according to the
present invention. Moreover, FIG. 14 is a perspective dia-
gram for a modification of a pattern shown in FIG. 13(a) and
FIG. 15 is a cross-sectional diagram taken along a line B-B
in FIG. 14. For the accurate description and easy under-
standing, reference numbers are given to the example (a)
among various examples shown in FIG. 13 and a detailed
structure of a neighboring channel 105 is illustrated in FIG.
13(a) together with the corresponding example of pattern.
Further, for the same reason, the reference numbers are also
given to the pattern of FIG. 14, which is the modification of
straight line or stripe pattern as shown in FIG. 13(a).
Although the reference numbers and channel structure are
given to the example shown in FIG. 13(a) and FIG. 14 only,
they are applicable to other examples (b) to (d) without
special modification.

First of all, like the spacer 106, a pattern 107 may be
provided onto the surface 104¢ of the seating part 104
opposite the display unit 151, i.e., the window 151a. Since
it is highly possible that the adhesive A leaks out of the case,
the adhesive A may be nearly applied nearby the outer
circumferential portion of the case (e.g., the front case 101).
Hence, the pattern 107 may be formed on the surface 104¢
of the seating part 104 formed between the channel 104 and
the inner end or the inner circumference of the seating part
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104 together with the spacer 106. In particular, the pattern
107 may be formed on one portion of the above-described
surface of the seating part 104 except the portion having the
spacer 106 disposed thereon.

In more particular, referring to FIG. 10 and FIG. 11, the
pattern 107 may include a plurality of peaks 1074 and a
plurality of bottoms 1075. The peaks 107a and the bottoms
107 are formed alternately and may connect with each other.
Cross-section of the peak and bottom 107a¢ and 1075, as
shown in the drawing, may have a rectangular or semispheri-
cal shape. Besides, the cross-section of the peak and bottom
107a and 1075 may have one of various shapes. The pattern
107 may basically have a plane including stripes or straight
lines shown in FIG. 13(a). Moreover, referring to FIG.
13(b), a plane including a multitude of projected dots may
be applied as the pattern 107. Moreover, a mesh pattern
shown in FIG. 13(¢) or a grain pattern shown in FIG. 13(d)
may be applicable. The grain pattern is similar to the stripe
pattern but differs in the peak and bottom 107a and 1074
configured to extend not straightly but serpently. Moreover,
while the stripe or straight line pattern 107 of FIG. 13(a)
may be oriented to tilt toward an outer circumferential
portion of the case (e.g., the front case 101), the stripe or
straight line pattern 107 of FIG. 14 may be oriented normal
to the outer circumferential portion of the case (e.g., the
front case 101). Alternatively, such a stripe or straight line
pattern 107 may be parallel to the outer circumferential
portion of the case (e.g., the front case 101) or the channel
105.

Once the adhesive A is applied to the seating part 104, the
pattern 107, and more particularly, the bottom 1075 can be
filled up with the adhesive A. The adhesive A is blocked by
the peak 1074 so as not to flow to some extent. Hence, the
adhesive A may stay in the bottom 1075. In particular, the
pattern 107 may be configured to hold the adhesive A not to
flow. Hence, although the seating part 104 has a prescribed
curvature, as shown in FIG. 5, the pattern 107 can maintain
auniformly applied state of the adhesive A, thereby enabling
a uniform and strong adhesion. Moreover, since the contact
area between the adhesive A and the seating part 104 is
considerably increased by the formation of the pattern 107,
an adhesive strength can be substantially increased. More-
over, as the adhesive A is held in the bottom 107h, an
additional adhesive or bonding thickness formed by such a
held adhesive A can be obtained. Thus, the adhesive or
bonding strength can be significantly increased by the addi-
tional adhesive or bonding thickness of the adhesive A.
More specifically, the pattern 107 of FIG. 13(a) may have
the peak and bottom 1074 and 1076 which are longer than
those of FIG. 14, due to its tilting orientation. Because the
lengthy peak and bottom 107a¢ and 1075 are advantageous
for restricting or blocking the flow of the adhesive A on the
seating part 104, it may be preferable for the pattern 107 of
FIG. 13(a) to be applied to the case or the seating part 104
having the curvature. In contrast, the tilting pattern 107 of
FIG. 13(a) may be difficult to be formed compared with the
non-tilting pattern 107 of FIG. 14, and thus can cause the
increase of manufacturing cost. Further, the flow of adhesive
A may not occur significantly at the flat mobile terminal, i.e.
the flat case and flat seating part 104. For these reasons, it
may be first considered to apply the pattern 107 of FIG. 14
to such a flat case or the flat seating part 104. Nevertheless,
due to the significant increase of adhesive strength by the
increased adhesive surface and thickness, the pattern 107 of
FIG. 14 may be effectively applied to the curved case and the
curved seating part 104 thereof.
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As shown in FIG. 10 and FIG. 15, the pattern 107 may
include a side wall 107¢g formed between the peak 1074 and
the bottom 1075. The side wall 107g may connects the peak
107a and the bottom 1075. Referring to FIG. 10, the side
wall 107g may be formed substantially normal to the bottom
1075 or the peak 107a. Alternatively, the side wall 107g may
tilt with regard to the bottom 1075 or the peak 107a as
shown in FIG. 15, and may have the adhesive surface
increased, compared with the normal side wall 107g in FIG.
10. That is, with the tilting side wall 107g, the pattern 107
may have a saw-toothed cross section. Therefore, the tilting
side wall 107g can increase the adhesive or bonding
strength. The tilting side wall 107g and the saw-toothed
cross section of FIGS. 14 and 15 can be applied to the
various patterns shown in FIG. 10-FIG. 13. Further, as
shown in FIG. 15, the depth d of the bottom 1075 may be
0.05 mm and the same depth may be applied to all the
patterns 107 as illustrated. Such a depth d can achieve the
intended functions as described above without decreasing
the structural strength of the case. Recently, a flexible
display made of deformable material such as plastic has
been developed. The flexible display can be easily deformed
to have a predetermined curvature, and thus can be directly
applied to the curved mobile terminal. However, the flexible
display may tends to be restored to its original shape, the
sufficient adhesive strength is required to attach the flexible
display to the curved display. As the pattern 107 provides the
significantly increased adhesive strength, the flexible display
can be rigidly attached to the case, i.e. the seating part 104
by applying the pattern 107 to the seating part 104.

Meanwhile, since the nozzle drops the adhesive A down
toward the seating part 104, as shown in FIG. 10, when the
adhesive A is applied to the seating part 104, air G may be
trapped in the bottom 1075 of the pattern 107. If the trapped
air G remains instead of being appropriately discharged, it
may cause a non-uniform adhesion to lower the adhesive
strength. Hence, the pattern 107 may be configured to
discharge the air trapped in the bottom 1075. To this end, the
pattern 107 can be configured to communicate with an
outside of the pattern 107 in order to discharge the air G. As
mentioned in the foregoing description, the adhesive A is
applied to the seating part 104, and more particularly, to a
top portion of the pattern 107 and a bottom portion of the
pattern 107 is basically closed down. Hence, lateral portions
107¢ and 1074 of the pattern 107 in parallel with the outer
circumferential portion of the case (e.g., the front case 101)
or the channel 105 can communicate with their outsides, i.e.,
the channel 107 and the inside of the case. In particular,
referring to FIGS. 13(a) and 14, the bottom 1075 of the
pattern 107 may have first and second ends 107¢ and 107/
opposite to each other. Moreover, the first end 107¢ may
communicate with the channel 105, while the second end
107f communicates with the inside of the case through an
inner end of the seating part 104. If the window 151a
pressurizes the seating part 104 in the course of an adhesion
process, the air G is pushed out of the bottom 1075 so as to
be discharged into the channel 105 and the inside of the case
through the first end 107e¢ and the second end 107f, respec-
tively. Hence, the air G can be effectively removed from the
pattern 107 by the communicating structure of the pattern
107, whereby the uniform application and adhesion can be
achieved.

The above-mentioned pattern 107 is described with ref-
erence to the curved terminal 100 shown in FIG. 5. More-
over, the pattern 107 can apply to the flat terminal 100
shown in FIGS. 1 to 3 as well for the same purposes and
achieve the same functions and effects. That is, the pattern
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107 can be applied to the flat case and/or the flat seating part
104 thereof for the same purposes, functions, and effects.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A mobile terminal comprising:

a case;

a display unit located at the case;

a seating part located at the case, the seating part config-

ured to support the display unit;

a channel located at the seating part, the channel config-
ured to receive an adhesive to couple the display unit to
the case, the channel including:

a bottom portion;

a first wall surface extending from the bottom portion
toward the display unit; and

a second wall surface extending from the bottom por-
tion toward the display unit, the second wall surface
being disposed between a center of the case and the
first wall surface, and the second wall surface tilting
at a first angle toward the center of the case; and

a spacer located at the seating part, the spacer being
configured to maintain an interval between the display
unit and the seating part, the spacer including:

a first lateral surface; and

a second lateral surface spaced apart from the first
lateral surface, the second lateral surface being dis-
posed between an outside of the case and the first
lateral surface, the second lateral surface tilting at a
second angle toward the center of the case.

2. The mobile terminal of claim 1, wherein the display
unit is curved.

3. The mobile terminal of claim 1, wherein the display
unit has a curvature formed along a length direction of the
mobile terminal.

4. The mobile terminal of claim 1, wherein the case
includes an opening having the display unit located therein,
and

wherein the seating part extends toward the center of the
case from an inner circumferential surface of the case
defining the opening.

5. The mobile terminal of claim 1, wherein the display

unit includes:

a display module; and

a window covering the display module, the window being
attached to the seating part.

6. The mobile terminal of claim 5, wherein the display

module is directly attached to the window.

7. The mobile terminal of claim 1, wherein the channel is
spaced inward from an outer circumferential portion of the
case enclosing the display unit.

8. The mobile terminal of claim 1, wherein the first wall
surface is spaced inward from an outer circumferential
portion of the case enclosing the display unit.

9. The mobile terminal of claim 1, wherein the first wall
surface extends substantially normal to the bottom portion of
the channel.
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10. The mobile terminal of claim 1, wherein the first angle
is 30 degrees with respect to the bottom portion of the
channel.

11. The mobile terminal of claim 1, wherein the channel
further includes a third wall surface extending from the
second wall surface towards the display unit, the third wall
extending substantially normal to the bottom portion of the
channel.

12. The mobile terminal of claim 1, wherein the second
lateral surface is formed as a continuation of the second wall
surface such that the first angle and the second angle are the
same.

13. The mobile terminal of claim 1, wherein the spacer
has a cross-section at a boundary abutting the seating part,
and

wherein an aspect ratio of the cross-section is 1:2.7 or
smaller.

14. The mobile terminal of claim 1, further comprising a
pattern provided in the seating part, the pattern being con-
figured to hold an adhesive supplied to the seating part so as
not to flow on the seating part.

15. The mobile terminal of claim 14, wherein the pattern
is provided to a top surface of the seating part formed
between an inner circumference of the seating part and the
channel, and

wherein the pattern comprises a peak and a bottom, which
are alternately formed.

16. The mobile terminal of claim 15, wherein a depth of

the bottom is 0.05 mm.

17. The mobile terminal of claim 14, wherein, when the
adhesive is applied to the pattern, the pattern is configured
to communicate with an outside of the pattern, and

wherein opposite ends of the pattern communicate with
the channel and an inside of the case, respectively.

18. The mobile terminal of claim 14, wherein the pattern
is oriented to tilt toward an outer circumferential portion of
the case, or

wherein the pattern is oriented normal to the outer cir-
cumferential portion of the case.

19. A mobile terminal comprising:

a case;

a display unit located at the case;

a seating part located at the case, the seating part config-
ured to support the display unit;

a channel located at the seating part, the channel config-
ured to receive an adhesive to couple the display unit to
the case, the channel including:

a bottom portion;

a first wall surface extending from the bottom portion
toward the display unit; and

a second wall surface extending from the bottom por-
tion toward the display unit, the second wall surface
being disposed between a center of the case and the
first wall surface, and the second wall surface tilting
at a first angle toward the center of the case; and

a pattern provided in the seating part, the pattern being
configured to hold an adhesive supplied to the seating
part so as not to flow on the seating part.

#* #* #* #* #*



